Oeuvres complètes d'Augustin cauchy. IIe série--tome XV Edited under the direction of the Paris Academy of Sciences and with the assistance of the Centre National de la Recherche Scientifique. Paris, Brussels and Montreal (Gauthier-Villars), 1974. vii + 640 pp. by Grattan-Guinness, I
HM 3 Reviews 481 
REVIEWS 
EDITED BY JUDY V. GRABINER 
All books, monographs, journal articles, and other publica- 
tions (including films and other multi-sensory materials) relating 
to the history of mathematics are abstracted in the Abstracts 
Department. The Reviews Department prints extended reviews of 
selected publications. All materials for review should be sent 
to the editor of Historia Mathematics at the University of Toronto. 
Most reviews are solicited. However, colleagues wishing to 
review a book are invited to make known their wishes. Comments 
on books, articles, or reviews should be submitted to the editor 
for the Correspondence Department. We welcome also retrospective 
reviews of older books. Colleagues interested in writing such 
reviews should check first with the editor to avoid duplication. 
OEUVRES COMPLiTES D'AUGUSTIN CAUCHY. IIe SiRIE--TOME XV. Edi ted 
under the direction of the Paris Academy of Sciences and with 
the assistance of the Centre National de la Recherche 
Scientifique. Paris, Brussels and Montreal (Gauthier-Villars), 
1974. vii + 640 pp. 
Reviewed by I. Grattan-Guinness 
Middlesex Polytechnic, Enfield, England 
The effort involved in the preparation of a volume of pre- 
viously published works naturally depends upon the difficulty of 
finding and editing them, so that in a multi-volumed edition 
the volumes are likely to appear in the order of increasing in- 
tractability of the material. The edition of Cauchy’s works 
exemplifies this principle well. The twelve volumes containing his 
contributions to the journals of the AcadGmie des Sciences, which 
made up the first series, was completed within three decades of 
the publication of the first volume in 1882. But it has taken 
more than sixty further years to bring out the fifteen volumes of 
the second series, which comprises all his other scientific 
writings. Finality has been achieved only through the diligence 
of M. Re& Taton, who published ser. 2, vol. 2 in 1958 and now the 
last volume in 1974. 
This volume largely consists of works which Cauchy published 
as pamphlets or lithographs [1], though there are also a few 
papers which were missed out of ser. 2, vol. 2. Each work is 
provided with a bibliographic note but no interpretative summary. 
There follows on pp. 515-580 a valuable account of the reports 
that Cauchy prepared for the Acad6mie between his election to 
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1816 and his self-exile from France in 1830, and then various kinds 
of documentary information on pp. 581-640. 
In an article to appear in Janus (1975a) I have discussed 
Cauchy as an historical figure and the value of the edition of 
his works. Let me briefly summarise my assessment there of the 
editing of this volume. Frankly, it is rather disappointing from 
the following points of view: 
11 In the manner of his time Cauchy gave vague references 
to his own and others' works. Usually they are not supplemented 
by footnotes giving the required details, although many of them 
are not at all obvious. Further, Cauchy's cross-references within 
a work are rarely annotated with the page numbers of this volume; 
indeed, Cauchy's own square brackets have been reprinted on pp. 
79, 82 and 84 in their apparently editorial guise. 
2) Two substantial lithographs are reprinted photographically 
on pp. 183-411. Despite considerable effort I have not found them 
at all easy to read, for the original document is faint or worn 
in many places. The difficult passages should have been trans- 
cribed and reproduced either in situ or at the end of each litho- 
graph as an appendix. 
3) On pp. 585 and 588 Taton reported his discovery, too late 
for publication, of a copy at Harvard of a previously unlocated 
96-page lithograph of 1836 entitled "Sur la theorie de la lumiere 
Two copies of this lithograph are possessed by the Royal Society, 
which is cited by Taton as possessing other of Cauchy's litho- 
graphs [2]. Further, a German version of this work was published 
as Cauchy 1842; a copy is listed in the catalogue of the British 
Museum, whose entry for Cauchy is cited by Taton on p. 608. 
Research should have uncovered at least one of these versions in 
London. 
4) Pp. 581-607 and 613-640 contain various bibliographies 
for Cauchy: his lithographs, the works presented to academies up 
to 1836 (after that he used only the Comptes rendus of the 
AcadGmie), the chronology of all his publications, and a subject 
index and table of contents for the second series. Each bibliog- 
raphy is rendered incomplete in some respect by the presence of 
the others, and I have found it impossible to retrieve information 
from them easily. They also do not list translations of his text- 
books and are incomplete on translations of his other works. 
Further, pp. 607-611 contain an extremely patchy bibliography of 
secondary literature on Cauchy, and a rather incomplete list of 
manuscripts. 
I turn now to the texts published here and made easily 
available for the first time. The most important and best-known 
work is the 1825 Mgmoire sur les int&grales dgfinies,prises entre 
des limites imaginaires, rendered here on pp. 42-89. As I showed 
in my 1970, ch. 2, the roots of Cauchy's residue calculus are found 
in his 1814, in which he explored the behaviour of singularities 
(his word, and now ours) in integrals of functions of a complex 
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variable where the limits were real. In his 1825 monograph he 
continued the developments made in intermediate papers of expres- 
sing, by means of parametric representation, integrals over paths 
in the complex plane. He showed that the value of the integral 
was independent of the path between given points if the integrand 
was regular along the path but not if singularities lay along it. 
The fully-fledged residue calculus, with closed contours, seems 
but a step away; yet it was not taken until the 1840’s, when he 
dealt more generally with contours and also with power-series 
expansions. Such are the strangenesses of his mathematical career. 
However, the theory was already powerful enough for successful 
applications to other branches of mathematics. One example in this 
volume is an 1827 brochure (pp. 90-l 37) containing a multitude of 
transformations of functions into Fourier series and other methods 
of mathematical physics. Another example is the 1831 lithograph 
reprinted on pp. 182-261, where he used forms of his index theorem 
to determine the number of real roots of a polynomial within a given 
interval (a problem tackled earlier by other means on pp. 11-16). 
Cauchy was understandably disappointed at the favour given at first 
to Sturm’s algorithmic method, though his theorem later gained 
currency in, for example, stability theory (see Fuller 1975). 
The theory of equations is quite prominent in this volume; the 
decomposition of polynomials, and the approximation to zeroes of 
polynomial and transcendental functions, inspired two pamphlets 
in 1837 (pp. 448-SlO), while problems in symmetric functions of 
roots were discussed in a lithograph of 1824 (pp. 18-22). 
Three articles on Cauchy’s style of real-variable analysis 
are republished on pp. 149-181 from their original appearance as 
Sui metodi analitichi in 1830 and 1831 [3]. (The R&urn& 
analytiques of 1833 was to provide a more detailed survey.) Our 
modern saturation in (c,b)-ism forces the unwary into imposing such 
sophistication onto any apparently similar system; yet it seems 
to me clear that Cauchy’s style of mathematical analysis, while 
sharing with our view the primacy of limits (in contrast with late 
18th-century methods), lacks two elements essential to the modern 
conception of (c,6)-ism: the distinctions involved with 
multiple-limit techniques (especially modes of uniform and non- 
uniform convergence) and a sufficiently clear statement (in natural 
or symbolic language) of the functional dependence of variables and 
their manner of quantification [4]. These articles are a trap 
for those with a posterior cast of mind; take, for example, the 
use made on pp. 169-173 of IE* (compare also p. 44). 
The other papers in the volume cover a miscellany of topics: 
geometry, statics, operator calculus and applications of Cauchy’s 
calcul des limites to celestial mechanics. This calculus is in 
effect a kind of error analysis which facilitates the estimation 
of error terns by reducing expressions to the form of geometrical 
series. The work in which it is developed is the other photograph- 
ically reproduced lithograph (pp. 264-411); it belongs to a group 
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of papers whose complicated sequence of part ial re-publication 
by Cauchy is inadequately described by Taton on pp. 262-263; 
for more details see my 1975a, art. 4. 
The remaining three works are philosoph ical in character. 
‘When one casts a rapid glance over the products of the human 
spirit I, announces the 22-year-old sage at the beginning of a pre- 
viously unpublished manuscript of 1811 (pp. 5-7), and one can guess 
at the rest. The second work is of his maturity; the Sept legons 
de physique g&&ale faites 2 Turin en 1833, republished on 
pp. 412-447 from Moigno’s second edition of 1885. Physics and 
natural philosophy developed in particularly interesting ways in 
the first half of the 19th century, but mathematicians were usually 
silent about the philosophical implications of their work; thus 
Cauchy’s opinions afford an exciting prospect. But the results 
are disappointing. Interesting things can be said by a scientist 
who is also a fervent Catholic--Duhem showed one approach in his 
1905-- but here, as in 1811, we have empty verbiage rather than pro- 
found thought on the physical reference of mathematics and the status 
of primary and secondary causes. For example, man apparently just 
“rejects without hesitation, any hypothesis which is in contra- 
diction with revealed truth” (p. 419). But then what can one ex- 
p-t, when man’s “height rarely attains the double of a metre, or a 
five-millionth part of the distance from the pole to the equator” 
(p. 414)? More interesting is the repetition on p. 422 of the 
claim made by everyone before Cantor that since the natural 
numbers can be put in one-one correspondence with their squares, 
then the actual infinite is impossible [5], and there are also 
some useful descriptions of the recent work of some of Cauchy’s 
French colleagues. In the third work of this type, a short pam- 
phlet of 1850 (pp. 511-513), Cauchy queries the “mission” of the 
French academies at a time when France is assured of “an immense 
and happy influence.. .on the destinies of the world”. 
The diversity of contents which has made this volume in- 
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evitably late in appearance also renders it of value to readers 
who do not have access to the whole edition, and thus makes its 
sales prospects relatively good. All the more pity, then, that 
the publishers have failed, 2 la manie're franyaise, to trim the 
signatures after binding. I whiled away the page-slitting time 
in working out how many slicings are needed to slit an already 
folded 2”-page signature into orthodoxedly paginated form. The 
problem is not as easy as it sounds, for Z-, 4-, . . . Zne2-sheet 
folds need cutting (and are assumed to require only one slice 
each) ; I think that Cauchy would have liked solving it. 
FOOTNOTES 
1. Ser. 2, vol. 14 is erroneously described at its front 
as being a volume of such works. 
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2. They possess several other lithographs, and also some 
reprints and an obituary, which are not mentioned by Taton; see 
my 1975a, arts. 6-7. 
3. The French original (if there was one) is now lost. The 
1843 edition of these articles, queried by Tat-on on p. 149, does 
indeed exist; see my 1975a, art. 6. 
4. I have emphasised these points in my 1975b, stressing 
afresh the main message of my 1970. But I am not now wholly 
satisfied with my treatment of Cauchy's differentials and infinit- 
esimals in ch. 3 of 1970; only recently have I read Robinson 
1966, whose critical remarks seem largely to be justified. How- 
ever, I concur with Bos 1974, 81-86, against Robinson's view that 
non-standard analysis necessitates the re-writing of the history 
of infinitesimals. 
5. Cantor cited Cauchy's Sept leqons (from the first (1868) 
edition) as one of the critics of the actual infinite; see Cantor 
1932, 417. 
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